Virginia Commonwealth University

VCU Scholars Compass
Biology and Medicine Through Mathematics
Conference
May 21st, 3:30 PM - 3:50 PM

Spatial patterning in the York River tidal marshes
through the interaction of cordgrass, mussels and
sediment
Sofya Zaytseva
College of William and Mary, szaytseva@email.wm.edu

Leah Shaw
College of William and Mary, lbshaw@wm.edu

Rom Lipcius
VIMS, rom@vims.edu
See next page for additional authors

Follow this and additional works at: http://scholarscompass.vcu.edu/bamm
Part of the Ecology and Evolutionary Biology Commons, Ordinary Differential Equations and
Applied Dynamics Commons, and the Partial Differential Equations Commons
http://scholarscompass.vcu.edu/bamm/2016/May21/51

This Event is brought to you for free and open access by the Dept. of Mathematics and Applied Mathematics at VCU Scholars Compass. It has been
accepted for inclusion in Biology and Medicine Through Mathematics Conference by an authorized administrator of VCU Scholars Compass. For
more information, please contact libcompass@vcu.edu.

2016

Presenter Information

Sofya Zaytseva, Leah Shaw, Rom Lipcius, and Junping Shi

This event is available at VCU Scholars Compass: http://scholarscompass.vcu.edu/bamm/2016/May21/51

Spatial patterning in multi-species communities can be critical to ensuring their proper function and survival.
Therefore, studying the formation of self-organized patterns in ecology is crucial for understanding the
underlying interactions in the community and its ability to adapt to various environmental changes. A pattern of
finger-like projections has recently been observed on the shore of the York River for salt marsh cordgrass,
mussels and sediment. We propose a system of reaction-diffusion equations with nonlocal effects to explain
the formation of this pattern through interactions between grass, mussels and sediment. We
numerically integrate the PDE model in MATLAB and find that the model displays stable patterns reminiscent of
those observed in the field. To achieve a better understanding of the underlying dynamics, we analyze the full
system without spatial dependence as well as the corresponding grass-sediment subsystem. We investigate
the stability of various steady states, the bifurcations they undergo and their ecological interpretation.

